appear in the connective tissue in small groups and larger closely packed masses. Single crystals are sometimes enveloped by giant cells as has been described by Stewart [8] . Finally, cholesterol crystals are the sole recognizable contents of the cysts, and their constant presence in large numbers constitutes a striking and characteristic feature of dental cysts.
Summary.
(1) Three cases are cited supporting the view that the epithelium of dental granulomata and cysts is derived from the surface epithelium by ingrowth along a sinus track. In one case the sinus led into the maxillary antrum, and was partially lined by ciliated columnar epithelium.
(2) Dental cysts are formed by tissue necrosis resulting from chronic inflammation.
(3) The epithelial lining is derived from the ingrowth of surface epithelium along tissue surfaces which abut on necrotic areas. Similar phenomena have been described by Powell-White and Ledingham. (4) The products of tissue disintegration constantly include large numbers of cholesterol crystals.
In conclusion I should like to express my thanks for the interest and help of Professor James McIntosh and Dr. S. L. Baker, of the Bland-Sutton Institute, where the work was carried out.
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(Molteno Institute for Research in Parasitology, University of Cambridge.) DURING these last two decades, widespread scientific attention has been frequently concentrated on the avian sarcoma originally described by Peyton Rous in 1910. This particular strain of laboratory tumour has been extensively investigated by numerous different methods, and as a result some authors hold that, owing to the ease with which it can be transmitted in fowls, either by the injection of Berkefeld filtrates or the inoculation of dried powders, it should be considered a " blastoid" or something in the nature of an infectious granuloma and not a blastoma or tumour. Others instead believe that it is a true sarcoma, in every way analogous to those occurring in mammals, but more particularly in man; it follows, according to the latter view, that all tumours of fowls are due to filterable agents and that as a logical conclusion any experimental fact observed on this strain of Rous No. 1 must also be applicable to sarcoma, or even carcinoma, in man.
There appears to be some justification for these several conflicting views, since some time after the publications of Rous and those of Fujinami, Pentimalli (1916) described a similar sarcoma which he succeeded in transplanting in the first attempt to three fowls out of four and which in the third generation already resisted drying. This dry powder was kept in a sealed tube for eleven months and then inoculated, inducing a sarcoma which, when filtered " lege artis " through a Berkefeld V, again induced a sarcoma within forty-five days in two fowls out of five injected; the injection dose was 5 c.c. of filtrate.
Later, Teutschlaender (1923) was able to inoculate successfully a fibro-sarcoma of the Rous type obtained from a carcase which had been buried during the month of July for two days; when inoculated, this neoplasm took in fowls of any breed, though in the beginning its development was slow, taking five months to reach eggsize; the cause of this avian tumour proved filterable through membranes which retained B. prodigiosus.
That not all avian tumours are easily transplantable or " cell-free transmissible'"
is the common experience of many other observers. I can single one out of many: the fibro-sarcoma described by Begg (1929) . This tumour was eventually found to be transplantable and also filterable, but the process of adaptation was gradual and increase in the beginning slow. Lately Meyer and Saborido (1931), in Brazil, have been experimenting with a transplantable fowl sarcoma, which at the time of publication was not filterable. Avian tumours of this and cognate types are still of the greatest oncological interest, because their study must eventually lead to a solution of the problem, which can be thus stated: "Are these avian neoplasms tumour-like proliferations peculiar to the domestic fowl and this fowl only, or are they analogous to the sarcomata occurring in mammals and more particularly man ? And if they correspond to sarcoma in mammals, why is the causal agent of the avian variety cell-free transmissible and the mammalian not ? " The present strain of Rous fowl sarcoma N.1 after twenty years of laboratory propagation cannot be considered otherwise than an artificial product; in the sense that it now exhibits enhanced features which originally were only present to a limited degree. Among these, the most striking is certainly the easy filterability of the causative element; other properties are possibly ancillary to this, such as virulence and ease of transmission to fowls within the species.
There are many other problems arising out of these considerations which can only be solved by observation and experiment; above all by the study of avian tumours as they occur in nature and their reasoned comparison with other so-called " spontaneous " tumours in mammals. As a contribution to these questions, the following notes relative to three avian tumours have been singled out among those of many others which have been dissected.
(1) Cystic Fibro-sarcoma of the Wing of a Black Leghorn Hen.
Year-old hen, purchased July 21, 1931, with a lobate, fluctuating tuimour of the right wing, situated in the upper third of the humerus and firmly adherent to bone and cutis; size of a small egg, but round. Skin yellow, dry, smooth; fluctuation noticeable in the central portion; trial puncture reveals the presence of about 2 c.c. of a clear, slightly blood-stained, viscous, yellowish fluid. The tumour then shrunk to half size but there remained what appeared to be a firm wall or thick capsule. The cystic portion filled again within two days, but, in addition, the size of whole tumour was obviously increasing. The cyst was tapped once more and about 3 c.c. of somewhat cloudier yellowish fluid was obtained. This seemed to improve the bird's condition, but the tumour continued to grow rapidly and therefore the hen was killed on July 28.
Necropsy notes.-Well-nourished bird, flesh firm. Multilobate tumour of inner surface of right wing; hard, firm, sessile, the size of a small apple, about two inches in diameter; placed about two-thirds outside, whilst one-third is embedded in the muscles and shoulder-joint and pectoral muscles which it bas invaded. Section: one central large cyst containing a clear yellow viscous fluid ; rest of growth honeycombed with numerous small cysts with amber-coloured gelatinous content; the walls of these cysts and the stroma of the neoplasm are solid white fibrous strands, which appear to have arisen from the periosteum of the humerus and eroded the bone in the process. Further dissection shows that the tumour has also infiltrated across the thoracal wall, perforating the muscles between the ribs and formed clusters of pea-sized, flattened, pedunculated secondary tumours, which compress the lungs and have filled the mediastinal space with bunches of racemose secondary growths. The lungs are congested, but contain no metastasis. No other separate accessory neoplasms in muscles or immediate neighbourhood of tumour. The internal organs are healthy, and particularly no metastatic deposits can be discovered, though the tumour showed evident signs of malignancy.
Diagnosis: Cystic fibro-sarcoma originating from surface of humeral periosteum. Experiment.-Pieces of this tumour were minced and inoculated into the pectoral region of five young Ancona cockerels. Within three months all signs of the inoculation had disappeared. The cockerels were then killed, and on necropsy only slight spots of white connective tissue could be seen as trace of the inocuilation.
(2) Fibro-sarcoma of Right Wing in a Rhode Island Red Hen. September 24, 193 1.-Year-old pullet sent in for examination with an egg-sized hard lump of the right wing, situated in the upper third of the ulna. This tumour grows extremely rapidly, apparently doubling its size within five days, so that an operation is performed under A. C. E. anesthetic on September 29. The tumour was firmly adherent to the bone and had spread and invaded the pectoral muscles. The mass was solid, firm white, or light pink, and cut like soft cartilage. Weight 325 grm. A thickened ulnar nerve was discovered deeply embedded in the basis of the growth; possibly the proliferation may have arisen from the fibrous sheath of this nerve. Owing to firm adhesions it was not possible to remove the tumour completely, therefore recurrences appeared in the operation wound within a fortnight and the whole wing had to be disarticulated at the shoulder-joint on October 19. The hen has recovered from the operation and, though thin, does not show signs of recurrence.
Diagnosis: Fibro-sarcoma apparently originating from sheath of ulnar nerve.
(3) Fibro-sarcoma originating from the Oviduct of a Rhode Island Red Hen of the same Strain. September 24, 1931.-Another year-old hen of the same strain was purchased, with a large swollen abdomen, which was pendulous and featherless; on examination, the presence of an internal tumour about the size and shape of an egg couldbe detected, and, being connected with the oviduct, was considered tobe a retained egg. The tumour however increased rapidly, so that it soon was the size of an orange. The blood on examination was found to flow easily and clot with difficultv. The fowl was killed October 6, 1931.
Necropsy notes.-Liver: small, dark, 40 grm. Spleen: round, pale, uniformly slightly enlarged, 2 grm. Intestines: matted and adherent. Femora: not thickened, marrow red, diffluent. Ovary: active, numerous small yolks, but some are inspissated. Kidneys: swollen, dark. Oviduct: fully developed, but its lower third is completely involved in the large firm tumour, whose diameters are 4 by 3i in; weight 330 grm. On section the neoplasm is mostly firm, compact and white; the lower part is seen to be traversed by an irregularly shaped canal; this is mucosa lined, continuous with the oviduct and contains a yellow laminated concretion, somewhat the shape and size of a broad bean, presumably inspissated yolk. Similar concretions, the size of a pea, are found scattered in the abdominal cavity.
Diagnosis: Fibro-sarcoma of wall of lower third o oviduct, possibly induced by inspissated yolk.
Experiment.-Both tumours of these Rhode Island Red hens were separately minced and inoculated into thirty White Wyandotte five-week old chicks; in six signs of progressive growth are apparent, i.e., a trial excision early in November shows growing fibro-sarcoma.
The sections under the microscopes show that the malignant areas of these three fibro-sarcomata are similar, and resemble in texture and general appearance the transmissible avian sarcomata described by several authors. It is true that these three tumours do not consist wholly of cells of the spindle-cell-sarcoma type disposed in the manner known to occur in sarcomata. In the tumour of the Black Leghorn numerous cysts with irregularly convoluted walls and containing a clear, thin fluid predominate in certain sections. In the two other tumours there is an admixture of lymphoid cells and simple connective tissue fibrils; but in all three the diagnosis is based on the presence of portions consisting of closely packed fusiform cells with a long, slender, faintly staining cytoplasm and oval or spindleshaped, clear sharply defined nucleus.
Dilated thin-walled blood-vessels which are frequently such a predominant feature in Rous N.1 do not appear in these tumours.
It is seen that though the histogenetic origin of these three tumours is different (periosteum, nerve-sheath, oviduct) yet the microscopical appearances of the sections of sarcomatous areas are resemblant.
The reason for the occurrence of similar neoplasms of the right wing in two totally unrelated hens can scarcely be surmised. Peyron, Thomas et Surmont (1926) have described a similar transplantable sarcoma of the right wing in a fowl. Accordingly, it might be said that the development of fibro-sarcomata in two related hens is an accidental occurrence, if numerous independent observations did not show that tumours may appear in accumulated instances in certain poultry flocks on farms. Such outbreaks of tumour-disease, usually of the lympho-sarcoma type, are seen on different farms which have purchased their chicks or eggs from a certain definite source. It should be noticed that infection even with the highly virulent Rous N.1 scarcely ever occurs, under laboratory conditions, in which the fowls are usually kept in close quarters. I am at present preparing the sections of identical kidney tumours which developed within two months in three related fowls from one farm. This familiar occurrence, to my mind, indicates that these neoplasms are the result of endogenous as well as exogenous causes: a problem which can only be elucidated by experiment.
In the third fowl, the sarcoma of the oviduct might be considered as the result of the irritation produced by the inspissated yolk, which induced the proliferation of connective tissue and so prepared a suitable situation for the multiplication of the proliferative agent, present ab ovo. I have previously published the description of a round-celled sarcoma of the oviduct and a tumour of adenomatous type originating from the mucosa of the oviduct, in two Rhode Island Red hens, but both neoplasms were associated with inspissated yolks.
These are not the first avian fibrous tumours I have attempted to propagate; among others have been fibro-chondromata which, suspecting my technique, I asked the late Professor Leitch to test at the same time. Our ultimate results were identical; after a slight increase of size in the first transplant, the inoculum was resorbed without trace in the second implant. This experience was repeated with tumours which were growing rapidly and invasively, or recurring freely after operation and yet were not found easy to transplant, even as autoplasts. Though perhaps not strictly comparable to avian neoplasms, for evident reasons, I found the so-called "spontaneous " mammary adenoma of the mouse more easily transplantable than many avian tumours. Here again it may be mentioned that rapid growth does not always indicate that a tumour can be transplanted, even as an autoplast.
Therefore it can be said that in fowls fibro-sarcomata occur that resemble microscopically the strain originally isolated by Rous, but this notwithstanding are not as easily propagated as No. 1, which possibly has acquired additional properties in course of repeated experimentaltr ansmission. An example of this was found by Begg (1929) , who noted a sudden increase in rate of growth after the seventh propagation of his avian fibro-sarcoma.
All these matters render it advisable to experiment, not only with old strain tumours, but also with those which have been freshly isolated, and this is what has been attempted with the tumours described in the present communication.
Though this evening it has been possible to demonstrate specimens of the twenty-five avian tumours I have examined, I may perhaps record my personal experience in connection with avian oncology. This is that neoplasms of the domestic fowl are relatively frequent, and that those of the sarcoma type predominate; that the identical type of neoplasm may frequently occur in several birds of the same or closely related strains, so that the neoplastic tendency appears to be linked with certain strains ex ovo; that the malignancy of these avian neoplasms varies within wide limits and cannot always be recognized, even after diagnosis of the histological type. My impression is, accordingly, that avian tumours and tumour-like conditions represent a variety of neoplastic types, and that like those of mammals they usually consist of cells of one predominant origin. The majority of avian neoplasms are therefore, from this aspect, analogous to tumours occurring in mammals. Further, any distinctions which may appear to exist in the oetiology can be explained by the differences which are present in the modes of reproduction, life and nutrition between birds and mammals.
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